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More research is needed to understand the eﬀects of health information technology (HIT) and health information exchange (HIE) on
quality, safety, eﬃciency, ﬁnances, consumers and providers in community-based settings. New York State is investing heavily in HIT
and HIE adoption through the HEAL NY program. It has already provided $53 million in seed money and requires that grantee orga-
nizations match the funds. HITEC (The Health Information Technology Evaluation Collaborative) was established to measure system-
atically the eﬀects of HIT and HIE on consumers, providers, health care quality, patient safety, public health, and ﬁnancial return on
investment in New York State, as no individual grantee is able to conduct cross-cutting evaluations. The results of these evaluations
should inform decisions made by leaders in HIT and HIE in New York State and across the nation.
 2007 Elsevier Inc. All rights reserved.
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As the Institute of Medicine has described, ‘‘Between the
health care we have and the care we could have lies not just
a gap, but a chasm.’’ [1] Two of the most promising strat-
egies for addressing this ‘‘quality chasm’’ are health infor-
mation technology (HIT) and health information exchange
(HIE) [2]. HIT usually includes use of electronic health
records (EHRs) and other technologies in one location,
whereas HIE involves the sharing of health information
electronically across health care settings.
HIT has been found to increase adherence to clinical
guidelines (especially for preventive care), enhance surveil-
lance and monitoring, decrease medication errors, and
decrease utilization [3]. However, a systematic review by1532-0464/$ - see front matter  2007 Elsevier Inc. All rights reserved.
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been shaped largely by the experience of four benchmark
institutions (the Regenstrief Institute in Indiana, Partners
Health Care in MA, LDS Hospital/Intermountain Health
Care in UT, and the national Veteran Aﬀairs Health
Administration) [3]. These institutions developed home-
grown systems that were iteratively reﬁned over several
decades and may not be generalizable to other academic
medical centers, community hospitals or private physician
oﬃces that adopt commercially available systems [3]. There
is a paucity of data available on the eﬀectiveness of HIE.
Among the major barriers to implementing HIT and
HIE is the large up-front capital investment required, cou-
pled with uncertain ﬁnancial returns (in terms of both
amount and time horizon). There is also uncertainty about
the distribution of potential ﬁnancial beneﬁts among stake-
holders. Two previous studies, based on experts’ estimates,
calculated that clinical information exchanges nation-wide
would be cost-saving, saving $337–371 billion during
implementation and $77–78 billion per year after imple-
mentation [4,5]. Other studies, again based on experts’
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from clinical information exchanges goes to stakeholders
other than providers (primarily payers) and that the
remaining 11% goes to providers [6,7]. Financial savings
are expected to derive from improvements in quality, safety
and eﬃciency, yet no study to date has used primary data
of these eﬀects to calculate the return on investment.
Several foundations have conducted surveys of patients’
views of HIT and HIE. These surveys have had conﬂicting
results, with some ﬁnding that the public is very supportive
of HIT and HIE and others ﬁnding that the public is more
skeptical and concerned with potential breaches of privacy
and conﬁdentiality. Little of this work has been published
in peer-reviewed journals.
The provider experience of HIT and HIE has been
shown to be critical for successful implementation. If elec-
tronic systems are not designed with usability in mind, this
can lead to clinicians abandoning those systems [8,9].
Understanding the unintended consequences of HIT and
HIE implementation is also critically important. Unin-
tended consequences may include increasing the work load
for clinicians, disrupting work routines, and design ﬂaws
that increase the likelihood of errors in care. One three-
year study on the unintended consequences of computer-
ized physician order entry in the inpatient setting found
344 instances of unintended consequences, of which over
25% related to decision support for clinical care [10].
Clearly, more research is needed to understand how HIT
and HIE aﬀect quality, safety, eﬃciency, cost, consumers
and providers. This is especially true for commercially
available systems that are implemented outside large aca-
demic medical centers.
2. The HEAL NY program
New York State has made adoption of HIT and HIE a
top priority through the Healthcare Eﬃciency and Aﬀord-
ability Law for New Yorkers (HEAL NY) Capital Grant
Program [11]. Although this Grant Program also supports
reorganization of hospitals in New York State, we will be
discussing only the HIT and HIE initiatives of HEAL
NY, which are run by the New York State Department
of Health (NYS DOH). The ﬁrst phase of HEAL NY solic-
ited grant applications in 3 areas: adoption of EHRs, sup-
port of electronic prescribing, and development and
implementation of community-wide clinical data
exchanges. Projects in all of these areas were expected to
have components of both HIT and HIE; for example,
EHR projects could include creating electronic links
among providers in various health care settings (hospitals,
private oﬃces, nursing homes, etc.).
In May 2006, HEAL NY announced that the ﬁrst $53
million of a total of $200 million will be awarded to 26
groups across the State [12]. This ﬁrst phase of HEAL
NY alone, which is composed of two-year grants, repre-
sents more money per capita than what the federal or most
other state governments are spending on HIT and HIE. Ofthe 12 other state-wide programs, the majority are spend-
ing less than $10 million and none are currently heavily
funded by taxpayer dollars [13,14]. The investment in
HEAL NY is even greater than the $200 million ﬁgure
quoted above, because the grantees must match the State’s
funds in at least a 1:1 ratio. New York also is unique in the
way it has distributed funds for HIT and HIE. For exam-
ple, MA distributed $50 million to 3 groups, rather than 26
[13]. California is considering investing $240 million in HIT
but has not done so yet [15].
In addition to requiring implementation of HIE and
requiring 1:1 matching funds, HEAL NY requires that all
projects involve multiple stakeholders of various types
(e.g. hospitals, physicians, payers, etc.). HEAL NY further
requires that all grantees evaluate the eﬀectiveness of their
interventions and pay for their evaluations with matching
funds (as all State dollars must be dedicated to capital
investments). HEAL NY expects that evaluations will
include measurement of the project’s impact on health care
quality, safety, and cost, as well as consumer and provider
satisfaction.
3. The HEAL NY grantees
For ease of description, we will refer to all HEAL NY
grantees as regional health information organizations
(RHIOs), regardless of their underlying organizational
structure. HEAL NY Phase 1 awards ranged from
$177,503 to $5,000,000 per RHIO, with a mean award of
$1.8 million (median $1.7 million). The RHIOs are distrib-
uted across 6 geographical regions of New York State: 4 in
the Northern region, 4 in the Central region, 3 in the Wes-
tern region, 2 in the Hudson Valley, 9 in New York City,
and 4 on Long Island. A map of the counties covered by
each of these geographical regions is available on the web-
site of the New York State Department of Health [12].
Of the 26 RHIOs funded by HEAL NY Phase 1, 17
(65%) plan to adopt EHRs and 17 (65%) plan to adopt
electronic prescribing, with 12 (46%) planning to do both
of these. All RHIOs (100%) plan to engage in some level
of community data exchange. The speciﬁc goals of the
RHIOs are quite diverse, as illustrated by the following list
of selected goals of diﬀerent RHIOs: exchange data across
several emergency departments, use clinical messaging to
improve transitions across health care settings, promote
electronic prescribing across several counties, develop and
implement patient-held ‘‘smart cards’’ for data sharing,
implement outpatient electronic medical records, and build
a portal for community-wide data exchange. All of the
RHIOs plan to use commercially available systems for their
initiatives.
4. HITEC
If all 26 HEAL NY Phase 1 RHIOs conducted separate
evaluations of their initiatives—using diﬀerent study
designs, diﬀerent sampling strategies, and diﬀerent outcome
L.M. Kern, R. Kaushal / Journal of Biomedical Informatics 40 (2007) S17–S20 S19measures—in the end, it would be very diﬃcult to glean
generalizable conclusions from this endeavor. That is,
using separate evaluations, if one initiative appeared to
improve health care quality and another appeared to have
no eﬀect on quality, it would be impossible to determine
whether this diﬀerence in outcome was due to the initiative
itself or due to diﬀerences in methodology.
Thus, with the endorsement of the New York State
Department of Health, we founded the Health Information
Technology Evaluation Collaborative (HITEC). HITEC is
speciﬁcally designed to maximize the impact and generaliz-
ability of HEAL NY initiatives through the conduct of
rigorous evaluations. HITEC is a multi-institutional
academic collaborative based at Weill Cornell Medical
College, with Dr. Kaushal as the Director and Dr. Kern
as the Deputy Director. We bring together local, regional
and national experts in the ﬁelds of health services research
and evaluation methodology, biomedical informatics,
health economics, health care policy, and biostatistics.
HITEC is being funded through a variety of sources,
including grants and contracts from private foundations,
government, health plans and the RHIOs themselves.
HITEC has 7 work groups, each of which develops met-
rics for evaluating diﬀerent aspects of the HEAL NY initia-
tives: (1) the organizational structure of the RHIOs; (2) the
consumer perspective, including views on privacy and secu-
rity; (3) the provider experience, including quantitative
usage metrics and qualitative eﬀects, such as unintended
consequences; (4) the impact on quality of care; (5) the
impact on patient safety (e.g. medication errors and
adverse drug events); (6) the impact on public health; and
(7) the ﬁnancial return on investment, as driven by eﬃ-
ciency, quality and safety (from the perspectives of provid-
ers and payers).
HITEC is providing various levels of evaluation services
to the HEAL NY RHIOs. For some RHIOs, HITEC will
be providing survey instruments to measure the patient
perspective and provider experience. For other RHIOs,
HITEC will be providing the same surveys plus in-depth
and personalized guidance on how to measure the impact
of their interventions on ﬁnancial outcomes, quality and
safety. All data collection will be performed by the RHIOs
themselves. Data analysis will be performed by the RHIOs,
HITEC or both.
Due to the diversity of initiatives being implemented, it is
clear that theRHIOs cannot be combined into a singlemulti-
center trial with universally agreed upon outcome measures.
However, it is likely that small groups of RHIOs that are
implementing similar initiatives can be combined into sev-
eral multi-center trials with common outcome measures.
5. Other coordinated eﬀorts to assist RHIOs
Several national eﬀorts are assisting RHIOs across the
country, though none are solely focused on evaluation
methodology. The National Resource Center at the
Agency for Healthcare Research and Quality providesRHIOs with evaluation support, technical assistance for
HIT and HIE implementation, and access to their data
repository for exchanging ‘‘best practices’’ and lessons
learned [16]. The eHealth Initiative is working to increase
public awareness about the potential beneﬁts of HIT and
HIE, convene multiple stakeholders to promote adoption
of HIT and HIE, and stimulate discussions about how
RHIOs could achieve ﬁnancial sustainability [17]. The
Markle Foundation’s ‘‘Connecting for Health’’ initiative
has developed detailed guidance for RHIOs on how to cre-
ate appropriate privacy and security policies and created
consensus on an initial set of data standards [18]. Several
other important evaluation eﬀorts are also occurring across
the country.
6. Conclusions
In conclusion, New York State is embarking on a novel
strategy of promoting adoption of HIT and HIE. It is pro-
viding seed money to more entities than any other state gov-
ernment at this time, requiring grant recipients to raise
matching funds of their own. It remains to be seen whether
this approach will be successful at stimulating sustainable,
community-based eﬀorts. The way tomaximize understand-
ing about what works and what does not in HEAL NY is to
measure systematically the eﬀects of its initiatives on con-
sumers, providers, health care quality, patient safety, public
health, and ﬁnancial return on investment. No single RHIO
has the capacity to conduct these cross-cutting evaluations.
HITEC was created to contribute methodologic expertise
and an independent perspective to the evaluations of many
of the HEAL NY RHIOs. The ﬁndings of HITEC’s evalua-
tions will be of interest not only to the HEAL NY RHIOs
themselves, but to regional, state and national leaders who
are exploring ways to fund, design, implement and sustain
HIT and HIE initiatives across the country.
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